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SPECIFICATIONS 


POWER SUPPLY FEATURES 


OPTION 
POWER SUPPLY MODEL NO. TPN1106A TPN1105A 


C INPUT 121 V rms 60 Hz 121 or 242 V rms 50 or 60 Hz 
EMERGENCY POWER DC INPUT 12 volt battery bank 


OUTPUT CURRENT LIMIT SET @ [30 Amps +1 Amp 
OUTPUT VOLTAGE 


BATTERY CHARGER FEATURES 


DC OUTPUT FOR NICKEL- 
CADMIUM BATTERY 
DC OUTPUT FOR LEAD-ACID [FLOAT 
BATTERY 


BATTERY PROTECTION & ALARM - 


OPTION NO. 
EMERGENCY POWER ALARM Audible alarm, interrupted tone, adjustable level 


OW BATTERY VOLTAGE ALARM |Audible alarm changes to continuous tone, OR 
OR BATTERY PROTECTION automatic battery disconnect when battery discharges to critical 
level. 


OPTION MODEL CHART 


OPTION 


POWER SUPPLY TPN1106A TPN1105A 
CABLE KIT TKN6664A TKN6664A a RON ke ae 


ALARM TONE GENERATOR TLN5329A 
BOARD 
RELAY MOUNTING LEY ME RT PT 


*The C29 option is used in addition to the C28 or C38 Power Supply/Battery Charger option. 


POWER SUPPLY/BATTERY CHARGER MODEL CHART 


POWER SUPPLY/BATTERY CHARGER 


TPN1105A TPN1106A 
POWER SUPPLY FILTER TFN6031A TFN6031A 


COMMERCIAL WARRANTY 
(STANDARD) 


Motorola radio communications products are warranted to be free from defects in material and workmanship for a 
period of ONE (1) YEAR, (except for crystals and channel elements which are warranted for a period of ten (10) 
years) from the date of shipment. Parts, including crystals and channel elements, will be replaced free of charge 
for the full warranty period but the labor to replace defective parts will only be provided for One Hundred-Twenty 
(120) days from the date of shipment. Thereafter purchaser must pay for the labor involved in repairing the product 
or replacing the parts at the prevailing rates together with any transportation charges to or from the place where 
warranty service is provided. This express warranty is extended by Motorola Communications and Electronics, 
Inc., 1301 E. Algonquin Road, Schaumburg, Illinois 60196, to the original purchaser only, and only to those pur- 
chasing for purpose of leasing or solely for commercial, industrial, or governmental use. 


THIS WARRANTY IS GIVEN IN LIEU OF ALL OTHER WARRANTIES EXPRESS OR IMPLIED WHICH ARE 
SPECIFICALLY EXCLUDED, INCLUDING WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PAR. 
TICULAR PURPOSE. IN NO EVENT SHALL MOTOROLA BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL 
DAMAGES TO THE FULL EXTENT SUCH MAY BE DISCLAIMED BY LAW. 


In the event of a defect, malfunction or failure to conform to specifications established by seller, or if appropriate, 
to specifications accepted by Seller in writing, during the period shown, Motorola, at its option, will either repair or 
replace the product or refund the purchase price thereof, and such action on the part of Motorola shall be the full 
extent of Motorola’s liability hereunder. 


This warranty is void if: 


a. the product is used in other than its normal and customary manner; 
b. the product has been subject to misuse, accident, neglect or damage; 
c. unauthorized alterations or repairs have been made, or unapproved parts used in the equipment. 


This warranty extends only to individual products, batteries are excluded, but carry their own separate limited war- 
ranty. Because each radio system is unique, Motorola disclaims liability for range, coverage, or operation of the 
system as a whole under this warranty except by a separate written agreement signed by an officer of Motorola. 


Non-Motorola manufactured products are excluded from this warranty, but subject to the warranty provided by 
their manufacturers, a copy of which will be supplied to you on specific written request. 


In order to obtain performance of this warranty, purchaser must contact its Motorola salesperson or Motorola at 
the address first above shown, attention Quality Assurance Department. 


This warranty applies only within the United States. 


EPS-27734-O 


COMPUTER SOFTWARE COPYRIGHTS 


The Motorola products described in this instruction manual may include copyrighted Motorola computer pro- 
grams stored in semiconductor memories or other media. Laws in the United States and other countries preserve 
for Motorola certain exclusive rights for copyrighted computer programs, including the exclusive right to copy or 
reproduce in any form the copyrighted computer program. Accordingly, any copyrighted Motorola computer pro- 
grams contained in the Motorola products described in this instruction manual may not be copied or reproduced in 
any manner without the express written permission of Motorola. Furthermore, the purchase of Motorola products 
shall not be deemed to grant either directly or by implication, estoppel, or otherwise, any license under the 
copyrights, patents or patent applications of Motorola, except for the normal non-exclusive, royalty free license to 
use that arises by operation of law in the sale of a product. 
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1. DESCRIPTION 


The C28, C38, and C29 options are factory 
installed accessories that are available for all 
models of Motorola ''Micor'' base and repeater 
stations, either locally or remotely controlled. 


@ The C28 option permits the station to oper- 
ate from 121 volt, 60 Hz ac power normally, but 
provides continued operation from 12-volt bat- 
teries (emergency power) if the ac power should 
fail. When ac power is restored, the power 
supply also operates as a battery charger to re- 
charge the batteries. 


@The C38 option is the same as the C28 op- 
tion except that it operates from 121 or 242 volt, 
50 or 60 Hz ac power, as well as 12 volt batteries. 


@The C29 option is available only if the C28 
or C38 power supply/battery charger option is 
also included. The C29 option is a Battery Pro- 
tection & Alarm package that can be factory 
installed, to improve emergency power backup by 
providing an audible alarm whenever the station 
is operating on batteries. The battery protection 
and alarm option generates an audible alarm tone 
which ''beeps'' to indicate that the station is oper- 
ating on emergency power. This tone burst, with 
a frequency of about 1400 Hz, is approximately 
1/4 second long and repeats at 2-1/2 second inter- 
vals. On remote control stations, or repeater 
stations with wire line control, the alarm tone is 
injected into the audio line and is heard at the 
console (except when transmitting). On repeater 
stations, without wire line control, the tone is 
transmitted whenever the transmitter is keyed, 
so that anyone receiving signals from this station 
will know that it is operating on emergency power. 


There are two ways of using the battery pro- 
tection and alarm option. One way is to have the 
battery disconnect from the station load when the 
batteries have discharged to a certain level. This 
connection would protect the battery from damage 
due to excessive discharge, it also keeps the sta- 
tion from operating from voltages outside normal 
range. 


The second method is to keep the batteries 
connected continuously during emergency use. 
When connected in this manner, the tone burst 
changes to a continuous tone of about 1400 Hz 
when the batteries have discharged below this 
defined level. 


The power supply/battery chargers are of the 
high efficiency, variable duty cycle design. They 


provide A+, audio A+, high current A+ all at 
14.25 volts dc, and9.6 volts dc to power any 
continuous or intermittent duty ''Micor" ''Compa- 
Station" radio. Current limiting, short circuit and 
over-voltage protection are also provided. 


The batteries used as the emergency source 
can be of either the nickel-cadmium or lead-acid 
type. An automotive type battery is not recom- 
mended as an emergency dc supply. 


A two position switch on the back plate of the 
power supply determines the charging rate of the 
batteries. In the FLOAT position, a voltage is 
supplied to the batteries, sufficient to maintain 
them in a fully charged state. The EQUALIZE 
position increases the charging voltage torestore 
the batteries after emergency use or where the 
condition of the battery dictates. 


2. THEORY OF OPERATION 


The explanation that follows pertains to the 
TPN1106A Power Supply. The only difference 
between this model and the TPN1105A Power 
Supply is the addition of E1002 spark gap, and 
different transformer wiring to accommodate 
the 121-242 volt, 50-60 Hz input. 


"Switching'' type regulation is incorporated 
in these power supplies. That is, an unregulated 
dc voltage is switched on and off to create dc 
pulses. These pulses are ''averaged'' into a 
lower dc voltage than was applied. The pulse 
width and the rate of pulse occurrence (and filter- 
ing) determines final output voltage. Highcurrent 
transistor switches are used to create these 
pulses and are controlled by power supply control 
circuitry that monitors output voltage and output 
current. Therefore, the power supply can be 
thought of as consisting of two ''parts'', switch- 
ing and filtering, and switching control. The 
power supply schematic diagram mustbe referred 
to during the following discussion. 


a. Switching and Filtering 
(1) Input 


AC power is applied to the power supply 
from the ac line plug across voltage dependent 
resistor (VDR), RV1001 and spark gap E1001. 
This transient suppression circuit prevents high 
voltage transients that may appear on theac line 
from damaging the power supply or station. When 
the transient exceeds approximately 350 volts, 
spark gap E1001 conducts. At this voltage, the 


VDR is a low resistance and the transient is effec- 
tively shunted from line to line. As the transient 
voltage decays, the VDR resistance increases to 
its former value, limiting the total current through 
the spark gap to a safe value. When the ac line 
voltage passes through zero the spark gap is 
extinguished and the protection circuitry is 'reset'' 
for another transient. 


A full wave bridge rectifier consisting of 
diodes CR1001, CRINO02, CR1003, and CR1004 
provide the rectification that creates approximately 
60 volts de at input filter capacitors C1006 thru 
C1009. This is an unregulated source from which 
power is drawn in pulses to create the regulated 
output of the power supply. 


(2) Crowbar SCR_ 

Silicon controlled rectifier, SCRI1001, 
shorts the 60 volts dc on the input filter capaci- 
tors to ground should power supply output attempt 
to rise above 18.0 volts. This causes fuse F1002 
to blow which shuts down the power supply. 


The gate (control lead) of the SCR is 
connected to a crowbar trigger circuit located on 
the power supply regulator circuit board. When 
a positive voltage is applied to the gate of SCR1001, 
it turns on which shorts the 60 volts to ground. 


(3) Power Switch and Drivers 
When power switches Q1001 and Q1002 
are on, power is transferred from the unregula- 
ted 60 volt source to the power supply output 
filtering circuits. 


Q1001 and Q1002 are turned on when a 
positive potential is routed from the variable 
width monostable on the 14.0 volt regulator 
circuit board to predriver, Q1005. WhenQ1005 
turns on, a low is applied to switch drivers Q1003 
and Q1004 which then also turn on. Now a high 
is applied to the bases of Q1002 and Q1001 which 
turn on. When the positive potential from the 
variable width monostable disappears, all these 
transistors turn off preventing dc input power from 
reaching the dc output filter stages. Therefore, 
the rate and duration of the pulses from the 
variable width monostable determine the amount 
of power delivered to the power supply output 
filtering stages. 


(4) Output Filtering Stages 


"Free wheeling" diodes, CR1008, CR1007 
and choke input filter stage consisting of choke 


L1001 and capacitor C1011 provide initial output 
filtering (or integration) of the switched dc pulses. 
When the power switches conduct, C1012 and 
C1013 charge positively. When the power switches 
stop conducting, CR1008 and CR1007 conduct and 
energy ''stored'' in L1001 is applied to the load 
which results in very high power supply efficiency. 


Capacitor C1011 is a high frequency by- 
pass capacitor that aids in eliminating high fre- 
quency components generated by power supply 
switching. Resistor R1011 is a "'bleeder" resis- 
tor and provides a minimum load tothe supply. 
Shunt resistor, R1013, is a current sensing 
resistor used in conjunction with the current 
limiter circuit describedlater. Capacitor C1018 
reduces output impedance of the power supply at 
audio frequencies. The two parallel diodes in 
series with the power supply output, CR1005 and 
CR1012, are used to isolate the battery from the 
power supply. 


High current A+ is available to the 
transmitter power amplifier fromthe high current 
filter. Lower current filtered A+ and A+ are 
available to power the reset of the station from 
the low current filter section. Regulated +9.6 V 
is available from the 9. 6-volt regulator. 


b. Switching Control 


(1) Variable Width Monostable 

The variable width monostable determines 
the duty cycle of the power supply by determining 
the length of time the power switch transistors 
are allowed to conduct. As ac line voltage or 
load changes occur, the monostable output pulse 
width is altered to compensate for resultant 
changes in the dc input to the power switches. 


Four conditions govern operation of the 
variable width monostable, 


First, 6.8 volts must be present from 
either the start or run 6, 8 volt sources to permit 
monostable operation. Second, when the power 
supply is first turned on, positive going pulses 
are applied to the base of Q1028 from the 20 kHz 
astable to trigger the monostable for a period of 
time which is determined by capacitor C1052 and 
resistor R1066. Third, after the power supply 
output voltage increases, a forward bias voltage 
is fed to the base of control transistor Q1030. 
This voltage is derived from and is proportional 
to the output voltage and controls the pulse width. 
Fourth, current is ultimately supplied to the 
collector of emitter follower driver. Q1031, 


through resistor R1070 and diode CR1039 once 
the power supply is running. 


Before drive pulses are received from 
the 20 kHz astable, Q1028 is off and Q1032 is on. 
When a positive going pulse is received from the 
20 kHz astable, Q1028 turns on and Q1032 turns 
off for a period of time determined by capacitor 
C1052, resistor R1066, and control transistor, 
Q1030. Control transistor Q1030 and its emitter 
resistor R1065 are in parallel with resistor R1066. 
The more Q1030 conducts, the lower its emitter 
to collector resistance becomes, thus lowering 
the RC time constant of C1052, R1066, andQ1030 
which causes the monostable pulse width to de- 
crease, Q1030 is drivenbythe voltage regulator 
and controls the duty cycle ofthe power switches. 
Therefore, the power supply output voltage 
stablizes at a point determined by the setting of 
the OUTPUT VOLTAGE ADJUST control. Any 
tendency toward an increase in power supply out- 
put voltage is counteracted by decreasing the width 
of the monostable output pulse and any tendency 
toward a decrease in power supply output voltage 
is counteracted by increasing the width of the 
monostable output pulse. Pull-up transistor, 
Q1029 insures that capacitor C1052 is completely 
recharged by the time each succeeding pulse is 
received from the 20 kHz astable. Emitter fol- 
lower transistor, Q1031, provides the drive to 
predriver transistor, Q1005, and isolates the 
effects of power switching from the monostable. 


(2) 20 kHz Astable 

The 20 kHz astable determines the rate 
at which the power switches turn on by controll- 
ing the rate at which pulses are delivered to the 
variable width monostable. Power switch con- 
duction period is determined by the variable 
width monostable as described previously. The 
20 kHz astable is basically a free running multi- 
vibrator that runs at a frequency of from 500 Hz 
to 20 kHz, depending on the ''state" (start or run) 
of the power supply. 


Three conditions govern operation ofthe 
20 kHz astable. First, A+ must be applied 
through resistor R1058 from either the start or 
run 6,8 volt sources to permit astable operation, 
Second, when the power supply is in the start 
mode, the start sweep control causes the 20 kHz 
astable to start oscillating at 500 Hzand gradually 
rise to 20 kHz. Third, the load to the power 
supply must not present a short (less than .4 ohm) 
or the sweep control circuit will prevent the 
astable from sweeping up to 20 kHz. There is 
no power supply output while the 20 kHz astable 


is not running and only a very limited output when 
it is running at 500 Hz. 


During a power supply start attempt, 
+6.8 volts is supplied from the start 6.8 volt 
source for approximately 2-1/2 seconds, When 
the start attempt begins, the 20 kHz astable runs 
at 500 Hz since only capacitors C1047 and C1049 
and resistors R1050 and R1054 determine the 
switching rate. As power supply output voltage 
increases, astable control transistor, Q1025, 
begins to conduct which increases the frequency 
of the astable. The more the asfable control 
transistor is driven into conduction, the lower 
the astable RC time constant and the higher its 
frequency. When the astable control transistor 
is ultimately driven into saturation, the frequency 
of the astable is 20 kHz. After approximately one 
to two seconds fromthe beginning of the start 
attempt, the supply reaches its run state and 
+6. 8 volts to the astable is supplied from the run 
6.8 volt source. Pull-up transistors, Q1023 
and Q1026, allow rapid recharge of capacitors 
C1047 and C1049 as the astable is switching. 


(3) Start Sweep Control 

The start sweep control prevents over- 
dissipation of the power switches during a normal 
start condition and when the supply is attempting 
to start into a short circuit. It also determines 
the maximum load into which the power supply 
will start. The start sweep controlaccomplishes 
this limiting action by holding the frequency of 
the 20 kHz astable to 500 Hz until the supply out- 
put voltage rises above a pre-determined level 
and by then gradually increasing the frequency to 
20 kHz. Note that until normal output voltage is 
reached, the variable width monostable will pro- 
duce its maximum pulse width (approximately 35 
microseconds), This necessitates limiting the 
duty cycle of the power switches until the extreme 
load presented by uncharged output-filter capacitors 
or a short circuit is no longer present. 


Comparator Q1036 establishes the output 
voltage at which the sweep from 500 Hz to 20 kHz 
will begin. Q1036 base voltage is controlled (via 
CR1043) by the supply output voltage and its 
emitter bias is derived from the input dc voltage. 
During the initial (500 Hz) period ofa startattempt, 
the rising output voltage allows Q1036toturn on, 
This turns on switch Q1035 via inverter, Q1037. 
When Q1035 conducts, C1048 charges through 
R1080 gradually turning on control transistor. 
Q1025, in the 20 kHz astable which ''sweeps" the 
astable from 500 Hz to 20 kHz in approximately 
one second. 


that excessive output voltage cannot occur to 
cause possible damage to the station. Should the 
power supply output voltage reach 18 volts, the 
crowbar SCR "fires" and fuse F1002 blows shut- 
ting down the power supply. 


As power supply output voltage increases, 
a sample of that voltage is routed to Q1022 of the 
crowbar trigger circuit. The voltage applied to 
the base of Q1022\is prevented from rising higher 
than Sesion ws volts by Zener diode 
CR1026. The voltagéonthe emitter of Q1022, 
however, is permitted to follow the rise in output 
voltage so that, when the output voltage approaches 
18 volts, the transistor turns on which switches 
a positive voltage to the base of Q1021 which then 
alsoturns on. A large, positive going pulse is 
then fed to the gate of crowbar SCR1001 which 
turns it on. Once the silicon controlled rectifier 
is on, it shorts the output of the rectifier bridge 
preventing any further rise in output voltage by 
blowing the line fuses. 


c. Battery Protection and Alarm 
(Refer to Battery Protection & Alarm 


Circuit Schematic Diagram. ) 


In normal operation with ac power applied, 
the battery is connected to the station through the 
contacts of low-voltage dropout relay K411 which 
is energized fromthe A+ output of the power supply. 
The negative end of the relay coil completes its 
path to ground through relay switching transistor 
Q418, which is held in saturation by a positive 
voltage from the collector of relay driver Q417. 


The run 6.8 V source output of the 12 V 
regulator board is sensed constantly by thealarm 
switch. The presence of positive voltage keeps 
Q431 turned on, indicating that normal power is 
present and thus preventing an alarm tone. 


(1) Primary Power Failure 
If the power fails, there is no longer an 
output from the run 6.8 V source to keepthealarm 
switch turned on. With the alarm switch off the 
base of Q426 is no longer at ground potential. 


This allows the astable to operate at a 
repetition rate of once every 2-1/2 seconds. 
During each portion of the astable cycle in which 
Q426 is on, it provides a ground return for the 
base of Q427 via resistor R466. At this time, 
Q427 is properly biased to permit the Q427-0Q428 
phase-shift oscillator to oscillate at a frequency 
of approximately 1.4 kHz. During the portion of 
the astable cycle when 0426 is off, Q427 is satur- 
ated and the phase shift oscillator is inoperative. 


The gating provided by the astable multivibrator 
allows the tone to be generated for approximately 
1/4 second during each 2-1/2 second interval. 
This intermittent 1.4 kHz tone is routed through 
TONE ADJ control R477 into the station's wire 
line if the station is operated by wire line control 
or into the exciter if the station is operated as a 
repeater without wireline control. The tone is 
generated as long as the station operates on bat- 
tery power. 


(2) Low-Voltage Dropout 
During emergency power operation, the 
terminal voltage of the battery will eventually de- 
crease. Q415 and Q416 form a Schmitt trigger 
to detect when the battery voltage has fallen to the 
level beyond which it is not safe to discharge the 
battery without causing irreparable damage to it. 


As the battery terminal voltage drops, it 
reaches the point where the emitter-base junction 
of Q415 becomes forward-biased. Q415 turns on, 
turning off Q416 and developing an abrupt increase 
in positive voltage at its collector. This positive 
going voltage turns off relay driver Q417, which 
turns off relay switch Q418, removing the ground 
return for low-voltage dropout relay K411. The 
relay de-energizes and its contacts open, discon- 
necting the battery completely from the station. 
The trip point of the Schmitt trigger can be set by 
adjustment of low voltage adjust control R426. 
This controlis factory-adjusted to operate between 
10.0 and 10.5 volts dc. 


For stations set up with continuous alarm 
tone rather than relay operation, the relay switch 
Q418, when biased off, provides drive to the base 
of Q430 to turn on Q430. This provides a ground 
return for the base of Q427, thus keeping the alarm 
tone oscillator operating continuously rather than 
being intermittently gated on by the tone astable. 


(a) Low Voltage Detector Circuit 


When power is restored, a normal 
A+ voltage is again applied to the battery protec- 
tion and alarm circuit and the low-voltage detec- 
tor Schmitt trigger resets itself with Q415 off and 
Q416 on. The positive emitter voltage on Q415 
equals the voltage drop across R425, which is 
stabilized by the drop across Zener diode CR414. 
The Q415 base voltage is determined by the set- 
ting of LOW VOLT control R426 (part of a voltage 
divider including R427 and R428 between A+ and 


ground), This control is set so that posi- 
tive voltage on the base of Q415 is slightly 
A 


less than the emitter voltage, keeping Q415 
in cutoff. 


The positive voltage at the Q416col- 
lector is applied to the base of relay driver Q417, 
holding it in saturation. The positive voltage at 
the collector of Q417, in turn, holds relay switch 
Q418 in saturation providing a ground for low volt- 
age dropout relay K411, energizing the relay. (If 
the discharge period was not long enoughto cause 
the battery voltage to drop below the trip point of 
the low voltage detector, relay K411 would have 
remained energized and the battery remained con- 
nected to the load. 


In stations set up with no relay op- 
eration, the positive voltage at the collector of 
Q417 holds relay switch Q418 in saturation short- 
ing to ground the drive to the low voltage alarm 
switch. This turns off the alarmtone oscillator. 


If the discharge period was not long 
enough to cause the battery voltage to drop below 
the trip point of the low voltage detector, low- 
voltage alarm switch Q430 will not be turned on. 
The alarm tone oscillator would operate only 
when gated on by the tone astable. 


(b) Tone Generator Circuit 


When power is restored, the run 
6.8 V source output turns on the alarm switch, 
grounding the base of Q426. This inhibits the 
astable's operation by always keeping Q426 turned 
off. Due to non-conduction of Q426, a positive 
voltage from its collector is applied to the base 
of Q427, disabling the 1.4 kHz tone oscillator. 


3. POWER SUPPLY START SEQUENCE 
a. Introduction 


The following discussion should be used only 
after power supply terms are understood as de- 
scribed inthe previous Theory of Operation para- 
graphs. A condensation of power supply terms 
is given in the maintenance area of this section, 
under Troubleshooting. Refer tothe power supply 
schematic and block diagrams. 


b. Events 
(1) AC power applied. 
(2) DC voltage at C1006 rises to 60 volts. 
(3) After approximately 1/2 second, start 


clock turns on start 6.8 voltage source and start 
attempt begins. 


A 


(4) 20 kHz astable runs at 500 Hz, 


(5) Variable width monostable delivers 
maximum pulse width to the power switches at a 
500 Hz rate. 


(6) Supply output voltage begins to rise. 


(7) Start sweep control senses normal load 
and sweeps 20 kHz astable from 500 Hz to20kHz. 


(8) As output voltage rises to the preset 
value, the voltage regulator takes control of the 
variable width monostable and adjusts pulse 
width to maintain constant output voltage over 
varying line voltage and load conditions. Run 
6.8 voltage replaces start 6.8 voltage. 


4. BATTERY CONNECTION AND 
INSTALLATION 


a. Power Supply 


Installation of the station with these options 
is standard except for the connection of the twelve- 
volt battery (10 cells nickel-cadmium; 6 cells lead- 
acid). 


CAUTION 
Wiring of the TPN1105A Power Supply is 
for 121 or 242 volts, 50 or 60 Hz. See 
schematic diagram and pictorial for trans- 
former connections, and make sure the 
proper connections are made before 
applying power. 


Locate the battery in a secure place, and as 
close to the station as possible. The cable length 
must be kept as short as practical, because ofthe 
voltage drop in the battery cable. A substantial 
voltage drop can be developed across this low 
resistance due to the high currents drawn from 
the battery while transmitting. 


Select a battery location that has an unobstruct- 
ed air circulation, preferably acooldry place with 
ample width aisles to permit easy access to all 
cells for installation, taking readings, adding 
water and cleaning. The battery must not be 
placed near radiators, boilers, or other heat- 
producing devices. 


Capacity of a battery should be carefully 
determined before its purchase. Factors that 
influence the capacity are the busy hour load, 
the protection time desired, the final cell volt- 
age limit and the minimum operating tempera- 
tures. For more information contact your 
Motorola Area Systems Engineer. 


Connection of the battery terminals made 
during installation is extremely important to its 
service life. If connections are carefully made 
with clean, acid-free surfaces and kept tight by 
periodic checking, they will give trouble free 
service over the life of the battery. 


Connect the battery cable from TB1001 of the 
power supply chassis to the battery, red cable to 
(+) terminal and black cable to (-) terminal. To 
prevent accidental short circuit during installa- 
tion, it is recommended that the ground cable be 
connected first. The hot cable should be connect- 
ed to the power supply, then to the battery. Also 
the in-line fuse could be removed until the instal- 
lation is complete. 


If power is to be removed from the station for 
any reason after the initial installation, the most 
convenient method is to remove the in-line fuse 
(F1) from the battery cable. 


Adjustment of the float voltage of the power 
supply may be required at the time the battery is 
installed. The float voltage is the A+ output volt- 
age of the power supply which will keep a battery 
fully-charged when connected across the A+ out- 
put terminals. The float voltage adjustment varies 
with the type of battery being installed and with 
the ambient temperature. Refer to the level-set- 
ting paragraph for adjustment of the float voltage. 


Give the battery a freshening or boost charge 
when it is received. Do this in accordance with 
the manufacture's instructions. 


b. Battery Protection and Alarm 


The C29 option, as shipped from the factory, 
is wired to include the low voltage dropout relay 
for battery protection. In this configuration the 
red battery cable is connected to TB401. If itis 
desired to have the low voltage detect circuit to 
cause a continuous tone alarm rather thanto dis- 
connect the battery, connect the red battery cable 
to the power terminal TB1001 (+) instead of to 
TB401 (dropout relay). Thetwo relay leads (BRN- 
WHT and BLACK) should be pulled off of the push 
pins on the alarmtone generator board. As shipped 
from the factory, jumper JU1 has been installed 
for repeater stations without wire line control. 
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5. LEVEL SET ACCESS AND 
ADJUSTMENTS 


a. Output Voltage Adjust Control Access 


Loosen the seven screws securing the 
large perforated back cover on the filter section, 


This exposes the OUTPUT VOLTAGE 
ADJUST and CURRENT LIMIT ADJUST which are 
controls identified on the power supply 14.0 V 
regulator circuit board detail at the end of this 
section. 


b. Output Voltage Adjustment 


The OUTPUT VOLTAGE ADJUST control is 
identified on the power supply identification photo 
located in this power supply section. 


CAUTION 
Do not turn the OUTPUT VOLTAGE 
ADJUST control to either extreme 
position except as required during 
troubleshooting. 


Full counterclockwise rotation will cause 
output voltage to drop to a point where the power 
supply will not run but will continuously recycle 
through start attempts. Full clockwise rotation 
causes the overvoltage protection circuit to blow 
the ac line fuse. 


The A+ output is factory adjusted for nickel- 
cadmium batteries at 14.25 volts. If adjustment 
is necessary, set output voltage control, R1091, 
in the station power supply for the desired float 
voltage as follows: 


(1) Connect a de voltmeter with 3% accuracy 
(or better) betweenterminals TB100l+and TBI1001- 
on the power supply. 


(2) Set output voltage control R1091 for 
14.25 volts for nickel-cadmium batteries, 
13.0 volts for lead acid batteries on the voltmeter. 


c. Current Limiter Test and Adjustment 


set to limit at 
require routine 


This control is factory 
30 amperes and should not 


re-adjustment. The function of the current 
limiter can be observed without disassembly of 
the station. 


(1) Connect a variable load, voltmeter, and 
current meter (refer to maintenance section for 
list of recommended test equipment) to the + and 
- DC terminals on power supply terminal strip 
TB1001. 


(2) Set the load atmaximum resistance and 
turn on the power supply. 


(3) Gradually increase the load while ob- 
serving output voltage and current. 


When limit current is reached (approxi- 
mately 29 amps in this case) the output voltage 
will begin to decrease significantly. 


(4) Increasing the power supply load further 
causes the current to''fold back" toa lower value. 
Ultimately, the power supply will shut down and 
begin repeated attempts to start. Decreasing the 
load at this point allows the supply to restart. 


NOTE 
Readjustment is not necessary unless 
the limiting current is more than 2 
amperes high or low. CHECK FOR 
PROPER ADJUSTMENT OF THIS 
CONTROL BEFORE ATTEMPTING 
READJUSTMENT. 


(5) Ifa current of 32 amperes is reached 
with no limiting action, do not increase the load 
further. Instead, turn the LIMIT CURRENT 
ADJUST control counterclockwise until limiting 
action appears. 


d. Alarm Tone Level Adjustment 


In remote control stations, and in repeaters 
with wireline control, the ''tone level'' control 
(R477 on the board) is factory preset to provide 
a level -20 dB below the set level on the audio 
control line. In ''repeater only'' stations, this 
control is set for a deviation of +0.5 kHz. 


The tone level control may be reset to suit 
the needs of a particular installation by the fol- 
lowing procedure. 


(1) Disconnect the station from the ac power 
line and allow it to operate on its battery. (This 
should turn on the alarm tone oscillator, ) 


(2) Set the volume control at a normalcom- 
fortable operating level with a received signal. 


(3) Rotate TONE ADJ control R477 (red po- 
tentiometer) until the alarm tone is clearly dis- 
cernible, but not loud enough to effect the 
intelligibility of the audio signals on the line. The 
tone can be turned on continuously, instead of the 
short bursts, to facilitate adjustment. This is 
accomplished by inserting a screwdriver in a 
hole located on the cover plate in back of the 
power supply. The hole is just above the TONE 
LVL adjustment hole next to the EQUALIZE- 
FLOAT switch. Touch the board with the tip of 
the screwdriver, then short the screwdriver to 
the cover plate. This shorts the collector of 
Q426 to the chassis allowing a continuous tone to 
be heard. 


e. Low-Voltage Detector Adjustment 


LOW VOLT control R426 (blue pot) is factory 
preset, but may need resetting if any components 
in the low-voltage detector or associated circuits 
have been replaced. If necessary to readjust the 
low-voltage detector control, use the following 
procedure. 


(1) Disconnect both ac and battery power 
from the station. 


(2) Connect the output of a variable dc power 
supply (such as the Motorola $1346A) to TB1001 
in the power supply. 


(3) Preset low-voltage control R426 in the 
fully counterclockwise position. 


(4) Set the output of the variable power supply 
at 10.0 volts. 


(5) Rotate LOW VOLT control R426 clock- 
wise until 'low voltage dropout relay'' K411 de- 
energizes. Read the power supply output voltage 
just before the point of dropout. 


(6) Check the relay operation by increasing 
the supply voltage until the relay pulls in and 
then reducing it until the relay drops out. Read 
the supply voltage at the point just before drop- 
out. The relay should drop out when the supply 
voltage is between 10.0 and 10.5 volts. 


(7) If the measured dropout voltage was out- 
side the 10.0- to 10. 5-volt range, readjust con- 
trol R426 and recheck until it is within these 
limits. Clockwise rotation of R426 increases the 
dropout voltage; counterclockwise rotation de- 
crease it. 


(8) Turn off the variable power supply and 
completely disconnect it from TB1001. 


1] 


NOTE 
For stations that indicate low voltage 
with a continuous tone rather than by 
relay operation, the preceding procedure 
should be performed by noting the 
transition of the alarm tone from in- 
termittent to continuous rather than 
the relay's transition from energized 
to de-energized. 


6. SiNTeR ANCE 


a. Power Supply 


(1) Introduction 


Maintenance and repairs of this power 
supply demands a thorough understanding of its 
operation. Refer to the power supply Theory of 
Operation for this information. 


(2) Test Equipment Reguired 


The following test equipment is necessary 
for efficient, accurate servicing in the event 
that maintenance is required. 


(a) DC voltmeter (Motorola Model 
T1022A, or equivalent). 


(b) Ohmmeter (Motorola Model T1022A, 
or equivalent). 


(c) DC current meter (0-35 amperes). 


(d) Load resistor (variable from 0.3 ohm 
to 15o0hms, and capable of carrying 30 amperes). 


(e) Variable voltageac line transformer 
(0-130 volts). 


(f) Oscilloscope. 


Figures 2 through 9 describe the access 
procedure to all power supply circuit boards and 
"areas''. Access can be made to the areas 
with the power supply mounted in the station. 


NOTE 
The power supply weighs approximately 
50 pounds. 
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(4) Troubleshooting 


(a) Introduction 


Eight major malfunction headings 

(conditions) are given after the introduction to 
troubleshooting. Unless otherwise noted, perform 
the tests with a full load (30 amps) connected to 
the high current output (+ and - terminals on 
TB1001 on the power supply) to the power ampli- 
fier. The resistance of sucha load is approxi- 
mately 0.45 ohms. 


(b) Conditions 


From the following eight major mal- 
function headings, select the one that describes 
the power supply malfunction. Follow the step- 
by-step check list to localize the trouble and 
identify the specific malfunction. Analyze the 
possible trouble using the schematic diagram 
with information given in the Theory of Opera- 
tion paragraphs of this section. 


CAUTION 


When making measurements, be 


extremely careful not to create 
shorts or accidental connections 
which could cause power’ supply 


damage. 


Power supply terminology follows 
as anaidto using the troubleshooting information. 


(1) Run 
Power supply switching at 
20 kHz and capable of full load with output volt- 
age regulation. 


(2) Sweep 
The rapid increase in power 
supply switching frequency from 500 Hzto20 kHz. 
This sweep is audible until it reaches 20 kHz. 
(3) Start Attempt 
Time interval when the start 
clock supplies start 6.8 Vand supply switches 
at 500 Hz. 
(4) Start 


Start attempt followed by a 
sweep, leading to a run condition. 


(5) Crowbar 


Switching device used to pur- 
posely overload one circuit to protect others. 


(6) Full Load 
Thirty (30) amperes at 1435 Vdc. 


b. Battery Maintenance 


The battery or batteries used for emergency 
power require certain routine maintenance pro- 
cedures to assure long trouble-free operation. 
Persons servicing the batteries should refer to 
the manufacturer's recommendations for routine 
maintenance, In addition, certain maintenance 
procedures are appropriate following each inter- 
val of emergency power operation. 


Routine battery maintenance procedures for 
the two most common battery types are given 
(nickel-cadmium and lead-acid), The importance 
of keeping good battery maintenance records can- 
not be over-emphasized. A chart or table is need- 
ed, listing all voltage readings, temperature and 
hydrometer readings (where applicable), versus 
the dates on which the readings were taken. To 
be most effective, the battery report charts should 
be kept at the battery location for ready reference. 


(1) Nickel-Cadmium Batteries. 
Perform the following routine mainten- 
ance procedures at six-month intervals. 


(a) Clean the battery and inspect it for 
damage. 


(b) Measure cell voltages and enter the 
voltage readings on your maintenance report. 


Most maintenance schedules require voltage read- 
ings of every cell each time maintenance is per- 
formed. If a difference of .05 volt or more exists 
between any twocells, apply an''equalizing charge" 
to the battery for 48 hours or until three consecu- 
tive cell measurements show no change (readings 
to be taken at 1/2-hour intervals). The terminal 
voltage of the battery should then’ read 
15.25 +. 2 volts. 


(c) Add water as required to keep the 
electrolyte solution in each cell above minimum. 
Use distilled water only. Check the battery 
manufacturer's service literature for instructions 
on filling. 


CAUTION 
Do not use any tool on a nickel-cadmium 
battery which may have been used with 
lead-acid batteries. To do so may de- 
stroy the nickel-cadmium battery dueto 
chemical contamination by electrolyte or 
othe r foreign matter from the lead-acid 
battery existing on the tool in question. 


If frequent replacement of water is 
required, the charging rate may be too high. In 
this case, carefully check the A+ voltage withthe 
switch in the FLOAT position for the specified 
14.25 volts. Under certain high ambient temper- 
ature conditions, the battery may require water 
even though the charging voltage is correct. In 
this case, the charging voltage should be reduced 
until infrequent addition of water is required. 


(2) Lead-Acid Batteries 
Perform the routine maintenance pro- 
cedures monthly, 


(a) Clean the battery and inspect it for 
damage. 


(b) Measure cell voltages and enter the 
voltage readings on your meintenance report. 
Most maintenance schedules require voltage read- 
ings of every cell each time maintenance is per- 
formed. Ifa difference of .05 volt or more exists 
between any twocells, apply an ''equalizing charge" 
to the battery for the number of hours recommend- 
ed by the manufacturer. 


(c) Take specific gravity readings with 
a hydrometer calibrated for the type of electrolyte 
used, 


1. Observe the necessary precau- 


tions to see that the readings are accurate, that 
no chemical contamination of the cells occurs, 
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and to prevent bodily injury from contact with 
the electrolyte. 


2. After taking a reading, always 
return the electrolyte in the hydrometer syringe 
to the cell from which it came. (Failure to do 
so will decrease the specific gravity of the cell 
when water is added to fill up the cell. ) 


- For an accurate comparison 
with ‘standard specific gravity readings, as 
published in manufacturer's specifications, a 
correction factor must be applied to all readings 
to normalize them withthe standard values, when 
taken at temperatures other than 77° Fahrenheit. 
However, if the battery temperature tends to be 
the same each time specific gravity readings are 
taken, a trend toward a change in specific gravity 
will be apparent without having to apply the cor- 
rection factor to the readings. 


The correction factor is easily 
applied, due to a linear relationship between 
changes in temperatureand specific gravity above 
and below 77°F. For each three degrees above 
77°F, add .001 (known as ''1 point") to the ''stand- 
ard'' value of specific gravity. Conversely, for 
each three degrees below 77°F, subtract 1 point. 


4. Takea specific gravity reading 
of the "pilot cell! monthly. It is not necessaryto 
continually check the specific gravity of allcells, 
because any gradual changes usually occur simul- 
taneously in all cells. One cell is therefore 
chosen and designated the ''pilot cell’, and the 
monthly routine specific gravity readings are 
always taken from this one cell. (Be sure to 
indicate on the maintenance chart which cell is 
the pilot cell. ) 


Take specific gravity readings 
of all the battery cells every three months, and 
record them on the maintenance chart. 


(d) Add water as required to keep the 
electrolyte solution in each cell up to aminimum 
level. In some batteries, the electrolyte level 
should be between the high- and low-level marks 
on the inside of each cell. If the cells have no 
such markers, check the manufacturer's litera- 


ture. Use distilled water only. 
NOTE 


Do not use any tool ona lead-acid battery 
which may have been used with nickel- 
cadmium batteries. Todosomay destroy 
the lead-acid battery, due to chemical 
contamination by electrolyte or other 
foreign matter from thenickel-cadmium 
battery existing on the surface of the tool 
in question. 


14 


If frequent replacement of water is 
required, the charging rate may be too high, In 
this case, carefully check the A+ voltage for the 
specified 13.0 volts with the switch in the FLOAT 
position. Under certain high ambient temperature 
conditions, the battery may require frequent water 
replacement even though the correct charging volt- 
age is maintained, In this case, the specified 
13.0 volts may be reduced until al addi- 
tion is required. 


(e) Equalize charging of a lead-acid 
battery should be performed under any one of 
the following conditions: 


1. Following each known use (or 
discharge) of ‘the battery. 


2. Ifthe specific gravity of the 
pilot cell or any other cell is more than ten- 
thousandths (10 points) below its full-charge 
value. 


3. If the difference in voltage be- 
tween any two > cells is .05 volt or more. 


4. As part of each Monthly Routine 
Maintenance Procedure independent of any of the 
previous conditions stated. 


Equalize charging should con- 
tinue for (a) the number of hours specified bythe 
battery manufacturer, which will vary according 
to temperature, charging voltage and the manu- 
facturer's recommendations or (b) until three 
successive readings of cell voltage and specific 
gravity show no change (readings to be taken at 
1/2 hour intervals), 


(3) Remote Control 

Equalize charging may be remotely 
controlled in tone remote control ''Micor"' base 
and repeater stations. This can be accomplished 
with a TLN1252A "Wild Card'' Module and a 
TLN4151A Relay as shown in Figure 1. Leave 
the FLOAT-EQUALIZE switch in the FLOAT 
position. 


P/O TLNI252A 
“wILD CARD" 
MODULE 


TLNGISIA NORMALLY 
OPEN CONTACT 
———— To A+ 

JUMPER TO "ST" TERMINAL 
<——— ON BATTERY PROTECTION 
RELAY AND ALARM BOARD 
COMMON 


AEPS-12266-0 


Figure 1. Remote Control of Float-Equalize 


HIGH 


9.6 VOLT AND CURRENT 
LOW CURRENT FILTER 
FILTER SECTIONS SECTION 


AEPS-11121-0 


SHORTING LOOSEN APPLICABLE COVER SCREWS 
HOLE AND SLIDE COVER FREE 


Figure 2. 
Access to 9.6 Volt, Low Current, and 
High Current Filter Sections 


INSULATING 

WASHER REMOVE SCREW 9.6 VOLT 
(BETWEEN TRANSISTOR AND LIFT BOARD REGULATOR 
AND TRANSISTOR SOCKET) OUT BOARD 


| 


REGULATOR 
TRANSISTOR 


{ 
ae 


ay | 
eh 


nN PoDdS, 


*ESGCTOCO 


AEPS-11126-O0 


REMOVE SCREWS 
AND LIFT TRANSISTOR 
OUT 


CAUTION 
COAT BOTH SIDES OF INSULATING WASHER 
WITH HEAT CONDUCTING SILICONE COMPOUND 
BEFORE REPLACING THE TRANSISTOR, 


Figure 3. 
9.6 Volt Regulator Board 
Removal and Regulator Transistor Replacement 


US 
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LOOSEN FOUR 
CAPTIVATED 
SCREWS AND 
LIFT BOARD 
AWAY 


AEPS-11127-O 


LOOSEN INDICATED SCREWS AND SLIDE 
COVER AND FILTER ASSEMBLY FREE 


Figure 4. 
Access to 13.8 Volt Regulator Board 
and Shunt Resistor Board 


13.8 VOLT 
REGULATOR BOARD 


AEPS-11954-O 


CAUTION 


DO NOT REMOVE OR INSTALL THIS BOARD WITH POWER APPLIED. ALWAYS 
ALLOW SEVERAL SECONDS FOR CAPACITORS TO DISCHARGE AFTER REMOVAL 
OF POWER BEFORE EXTRACTING THE BOARD, 


Figure 5. 
Removal of 13.8 Volt Regulator Board 
and Shunt Resistor Board 


REMOVE 
Two 
MOUNTING 
SCREWS 
AND 

LIFT 
BOARD 
AWAY 


REMOVE FOUR 
MOUNTING SCREWS 
AND FOLD COVER 
OVER 


AC LINE INPUT 
TERMINALS 


MODEL TPN1106A 
121 VOLT 60 HZ 


BEPS-11122-O0 


REMOVE FOUR at al 
MOUNTING SCREWS 
AND FOLD COVER 
ok MODEL TPN1105A 
121-242 VOLT 50-60 Hz 


Figure 6. 
Access to AC Line Input Terminals 
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AEPS-11123-0 


Figure 7. 
Access to Bridge Rectifier Circuit 


Q1001 Q1003 Q1004 Q1005 Q1002 


FAEPS-11125-A 


REMOVE TWO SCREWS FOR EACH 
TRANSISTOR AND PULL TRANSISTOR OUT 


CAUTION 
EACH TRANSISTOR IS SEPARATED FROM ITS 
SOCKET BY AN INSULATOR. COAT BOTH 
SIDES OF THE INSULATOR WITH HEAT CONDUCTING 
COMPOUND BEFORE REPLACING THE TRANSISTOR, 


Figure 8. 
Chassis Mounted Transistor 
Replacement 


© oo %e%e%e%e® ew” Tarr 1; 
ol# " ; 


REMOVE TWO 
SCREWS AND 

FOLD COVER 
OFF 


TRANSIENT 
SUPPRESSOR 
CIRCUIT 


REMOVE TWO 
SCREWS AND 
SEPARATE COVER 
FROM CIRCUIT 
BOARD 


VOLTAGE 
DEPENDENT 
SPARK RESISTOR 
GAP 
MODEL TPN1105A MODEL TPN1106A 
121 VOLT 60 HERTZ 121-242 VOLT CEPS-11124-0 


50-60 HERTZ 


Figure 9. 
Access to AC Line Transient Suppressor Circuit 
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(a) Condition #1 


Sweep but no run. Repeated start 
attempts. AC line voltage within 


+2 0%. 

Output does not reach 10 V Output rises above 10 V during 

uring start attempt. start attempt. 
Check output voltage. Adjust | Check for feedback of output 
control. voltage to voltage regulator. 
Too low? No effect? 
Reset. Check run 6.8 V source. 
Check: 


1. Voltage regulator. 

2. Variable width monostable 
(for max. pulse width). 

(b) Condition #2 


Start attempt - 500 Hz only - no sweep. 


Output shorted? 


Excessive load? 


Current limiter set too low? 


Check for 1] V rise into load of 1.5 ohm 
during start attempt (use oscilloscope to 


observe). 
Yes ‘No 
Check start sweep Check waveform at 
control. during start attempt 
(35 microsecond pulses at 
500 Hz rate). 
Check control stage Check continuity from Ql 


of 20 kHz astable. to output. 


(c) Condition #3 


No 


Check crowbar 
trigper circuit. 


Yes 


Increase voltage 


Sweeps, blows fuse, full load. 


Does output reach 18.0 Vbefore 
fuses blow? (Use oscilloscope 
to observe. 


Yes 


Check for line voltage 
greater than+20%. 


Output voltage control set 
too high? Turn to full ccw 
position. Does condition #1 
occur? 


No Effect 


setting Check voltage regulator. 


until supply runs - set to 


proper voltage. 


(d) Condition #4 


No 


Check variable width 
monostable for pulse 


width control. 
(Check CR1050) 


No sweep, blows fuse immediately when 
turned on. | 


Check control panel ac wiring. 


Remove regulator board. Connect line 
cord to a variable voltage ac source, 
Increase voltage from zero slowly. Does 
dc voltage appear at C5? 


Yes 


Check components from Does voltage appear at 


ac input to Ql. 


supply output? 


Yes No 

Check: Problem is in 
Q101, Q102 regulator board. 
OlO3S> CRS. 


Check variable 
width monostable 
for permanent ''on" 
condition. 
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(e) 


(f) 


Ze 


Condition #5 (g) 
No start attempt -- fuses OK. 


Check voltage at C5. 

| 
Check start clock. 
Check start 6.8 V source. 
Check\20 kHz astable. 
Check variable width monostable. 

| 
Check Q3, Q2, Ql. 

(h) 

Check continuity from Q] to output. 


Condition #6 

Runs but output voltage is low. 

Check setting of output voltage adjust control. 
Check B weak of current limit adjust control. 
Check voltage regulator. 


Check variable width monostable. 


Check 20 kHz astable. 


Condition #7 


Runs normally at no load, but output 
voltage drops at load. 


Current limiter set too low -- readjust. 


Condition #8 


Will start at no load but not at full 
load. 


Check for low ac line voltage. 


Check comparator of start sweepcontrol. 


RV1001 


TPN1105A & TPN1106A Power Supply/Battery 
Charger Electrical Parts Location 
Front View 
Motorola No. CEPS-12061-O 
6/20/73-UP 
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(e) 


(f) 
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Condition #5 (g) 
No start attempt -- fuses OK. 


Check voltage at C5. 

Check sere cee 

Check start 6.8 V source. 
Check\20 kHz astable. 

Check variable width monostable. 


J 
Check Q3, Q2, Ql. 
(h) 
Check continuity from Q] to output. 


Condition #6 


Runs but output voltage is low. 

Check setting of output voltage adjust control. 
Check setting of current limit adjust control. 
Check voltage regulator. 

Check variable width monostable. 


Check 20 kHz astable. 


Condition #7 


Runs normally at no load, but output 
voltage drops at load. 


Current limiter set too low -- readjust. 


Condition #8 


Will start at no load but not at full 
load. 


Check for low ac line voltage. 


Check comparator of start sweepcontrol. 


ELECTRICAL PARTS LOCATION 
FRONT VIEW 


T1001 C1013 C1012 L1001 Q1003 C1006 Q1004 C1007 C1008 


Q1005 


SCR1001 Q1002 


SCR1001 


DDEL TPN1105A 


MODEL 1106A 


CEPS-12061-0 RV1001 


SCR1001 


SCR1001 


ee Se 


RV1001 E1002 E1001 


TPN1105A & TPN1106A Power Supply/Battery oer a 
Charger Electrical Parts Location 


Front View 
Motorola No. CEPS-12061-O 
6/20/73-UP 
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MODEL TP O5A 


R1005 

C1005 CL ise \ 
R1012 Sane 
R1007 DEPS-11956-0 


R1004 F1002 CR1007 CR1008 Cl1oll R1006 SCR1001 ©1010 


TPN1105A & TPN1106A F 
Battery Charger Electric 
Rear View 
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ELECTRICAL CALL OUTS 
REAR VIEW 


F1003 C1024 


TONE LVL 


Q1006 C1026 


c 


C1025 


TB1001 


a 


L1004 


J1001 


TB1002 


F1001 


L1003 


L1002 


C1018 


CR1002 


CR1004 


CR1001 


CR1003 


$1002 


MODEL TP O5A 


C1001 ~ 


©1002 


DEPS-11956-0 


TPNI1105A & TPN1106A F 
Battery Charger Electric 
Rear View 

Motorola No. DEPS-1195 
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TPN1105A & TPN1106A Power Supply/ Battery 


Mechanical Parts PL-1694-O 


MOTOROLA 


CODE PART NO. DESCRIPTION } 


1 3-134169 SCREW, tapping: 4-40 x 1/4"! 
Fillister hex head with external 
type lockwasher 

2 15-84334D01 | COVER SHIELD 

3 3-124444 SCREW, machine: 6-32 x 1" 
plain hex head with external 
type-lockwasher 

4 3-3398 SCREW, tapping: 6-32 x 3/8" 

plain hex head with external 
type lockwasher 

26-84470D01 | RADIATOR, heat sink | 

6 3-122318 SCREW, tapping: 6-32 x 5/16" 

plain hex head with external 
type lockwasher 

37-802943 GROMMET, rubber 

15-84666D01 |COVER, '"'VDR" 

9 3-134294 SCREW, tapping: 6-32 x 3/8" 
plain hex head with external 
type lockwasher 


uw 


on 


10 4-7587 WASHER, flat 

Py 42-82387D08 | CLAMP, plastic 

bZ 3-136138 SCREW, tapping: 6-32 x 3/8" 
plain hex head with external 
type lockwasher 

13 15-84338D01 |COVER (low current & 9.6 V 
filter) 

14 15-84338D02 |COVER (high current filter) 

15 42-82143C02 |CLAMP, "nylon"; 1/4" 

16 3-134184 SCREW, tapping: 4-40 x 5/16" 
plain hex head with external 
type lockwasher 

17 55-84300B01 }|HANDLE, circuit board 

18 2-7005 NUT, machine: 6-32 x 1/4" hex 

19 4-7569 WASHER, flat 

20 4-82345A11 WASHER, shoulder 

21 29-845081 LUG, ring-tongue 

22 29-3006 LUG, double-ended 

23 3-129892 NUT, machine: 8-32 x 5/16" 
hex with external type lockwashe 

24 4-8213 WASHER, flat 

25 42-82018H01 |RETAINER, line cord 


MODEL TPN1105A 


Charger Mechanical Parts Location 
Front View 

Motorola No, CEPS-12060-0 
6/20/73-UP 
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* Mechanical Parts 


MOTOROLA 
PART NO, 


3-134169 


15-84334D01 
3-124444 


3-3398 


26-84470D01 
3-122318 


37-802943 
15-84666D01 
3-134294 


4-7587 
42-82387D08 
3-136138 


15-84338D01 
15-84338D02 


42-82143C02 
3-134184 


55-84300B01 
2-7005 
4-7569 
4-82345A11 
29-845081 
29-3006 
3-129892 


4-8213 
42-82018H01 


PL-1694-O 


DESCRIPTION 


SCREW, tapping: 4-40 x 1/4" 
Fillister hex head with external 
type lockwasher 

COVER SHIELD 

SCREW, machine: 6-32 x ]" 
plain hex head with external 
type lockwasher 

SCREW, tapping: 6-32 x 3/8" 
plain hex head with external 
type lockwasher 

RADIATOR, heat sink 
SCREW, tapping: 6-32 x 5/16" 
plain hex head with external 
type lockwasher 

GROMMET, rubber 

COVER, '"VDR"! 

SCREW, tapping: 6-32 x 3/8" 
plain hex head with external 
type lockwasher 

WASHER, flat 

CLAMP, plastic 

SCREW, tapping: 6-32 x 3/8"! 
plain hex head with external 
type lockwasher 

COVER (low current & 9.6 V 
filter) 

COVER (high current filter) 
CLAMP, "nylon"; 1/4" 
SCREW, tapping: 4-40 x 5/16" 
plain hex head with external 
type lockwasher 

HANDLE, circuit board 

NUT, machine: 6-32 x 1/4'' hex 
WASHER, flat 

WASHER, shoulder 

LUG, ring-tongue 

LUG, double-ended 

NUT, machine: 8-32 x 5/16" 
hex with external type lockwashe 
WASHER, flat 

RETAINER, line cord 


TPN1105A & TPN1106A Power Supply/ Battery 
Charger Mechanical Parts Location 


Front View 


Motorola No, CEPS-12060-O 


6/20/73-UP 
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WIRED 
FOR 121 V 
OPERATION 


MODEL TPN1105A 


MODEL TPN1106A 


CEPS-12060-O 


MECHANICAL PARTS LOCATION 
FRONT VIEW 
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TPN1105A & TPN1106A Power Supply/ 
Battery Charger Mechanical Parts Location 
Rear View 

Motorola No, CEPS-11955-0 

6/20/73-UP 
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MECHANICAL PARTS LOCATION 


REAR VIEW 
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TPN1105A & TPN1106A Power Su 
Battery Charger Mechanica 


Rear View 
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AC 
LINE INPUT 


AC LINE 
FILTER 


TRANSIENT 
PROTECTION 


START 
FUNCTION 


CLOCK 
CONTROL 
INPUT 


START CLOCK 
CONTROL 
SWITCH 


START 
SHORT -CIRCUIT 
PROTECTION 


Emergency Power Options 
Functional Block Diagram 
Motorola No. DEPS-11120-O 
6/20/73-UP 
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9.6V 
REGULATOR 


FILTERED 
A+ OUTPUT 


9.6V OUTPUT 
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AC 
LINE INPUT 
LINE 
AC LINE bint TRANSIENT 
FILTER PROTECTION 
R ENABLE START 
START aR 
SOURCE 


CLOCK 
CONTROL 
INPUT 


START CLOCK START 
CONTROL SHORT -CIRCUIT 
SWITCH PROTECTION 


OUTPUT 


Emergency Power Options 
Functional Block Diagram 
Motorola No. DEPS-11120-O 
6/20/73-UP 


28 


START 
FUNCTION 


13.8V 13.8V 
HIGH LOW 
inpest CURRENT CURRENT 
OUTPUT » OUTPUT 
CROWBAR 2 T 


FUSE 


TRANSFORMER, 


POWER SWITCHES, 
DRIVERS, 
& PRE-DRIVER 


CROWBAR 
TRIGGER 


CURRENT 
SENSING 
SHUNT 


CROWBAR 
(SCR) 


RECTIFIER O eo INTEGRATOR 


& FILTER 


BATTERY 


es 
HIGH 
CURRENT A+ FILTER 
FILTER 
TO BE BAT TERY 
SUPPLIED BY’ BANK 
CUSTOMER 


6.8V 


BATTERY 4 
CABLE 
NOTE! FUSE 
on gare VARIABLE ALTERNATE CONNECTION OF 
CIRCUIT 
6.8V REG (OVER - VOLTAGE 
PROTECTION) 


RUN 6.8V 
SOURCE/RUN 


\) 
WIDTH 
BATTERY CABLE IF RELAY IS 
MONOSTA BLE NOT USED WITH POWER SUPPLY 
WIDTH 
CONTROL 
INPUT 
ee. ces © 


SHUNT (OUTPUT SIDE) 


OUTPUT 
VOLTAGE 
SAMPLE 


LOW 
VOLTAGE 


ADJUST 


VOLTAGE REFERENCE VOLTAGE 


CURRENT 


COMPARATOR 


’ INPUT SHORT -CIRCUIT REGULATOR LIMITER 
& CONTROL pc PROTECTION SHUNT( INPUT SIDE) 
VOLTAGE 
SAMPLE OUTPUT 


VOLTAGE REGULATOR OVERRIDE 


VOLTAGE 
SENSE 


LOW 
VOLTAGE 
DETECTOR 


AL ARM 
SWITCH 


TONE 
ASTABLE 


TONE 


RELAY 
SWITCH 


LOW VOLTAGE 
ALARM SWITCH 


RELAY 


OSCILLATOR DRIVER 


TONE 
ADJUST 


TONE OUTPUT 
TO RECEIVER AUDIO 
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9.6V 
REGULATOR 


FILTERED 
A+ OUTPUT 


9.6V OUTPUT 
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eeeteee caste me ——— OF - 
REG. BRD. 


LOW- VOLTAGE 
DETECTOR 
SCHMITT TRIGGER 


10K 


RELAY 
DRIVER 


Q417 
M9571 


R436 


R435 14,3V 


ee 1/2 ao 


14.3V— 


TONE ASTABLE 2=0¥— 1 1 ALARM TC 


MULTIVIBRATOR ol be1/4 SEC. OSCILLAT 


R466 
{0K 


R468 R470 


1.8K {.8K 10: 


C417 = = 
015 
ALARM R47{ 
SWITCH 1.8K 
g 0431 Q430 
M9570 M9570 ai 
SHO R483 +) wy R481 
47K Rasa Ls a 47K 
40K 47K 


LOW- VOLTAGE 
ALARM: SWITCH 


7 
| 


TO PIN #4 
ER reat) recent! | meres eaiiiitcmssiiiti ey ree Dg uate. meres eS LAD | REC.BRD. _ 
LOW-VOLTAGE 
DETECTOR 
A+ SCHMITT TRIGGER 


10K 


6.8V Fae 
VOLT. RELAY 


DRIVER 
Q4i7 


x 1/2 Se 


14.3V 
TONE ASTABLE al 1 ALARM TC 


MULTIVIBRATOR of le-1/4SEC. OSCILLAT 


— pene ON a ROMANS BTL COURCE 


BRN Aue 


RED - BLU TO PIN #4 OF 


REG. BOARD 


R468 R470 


: 1.8K 1.8K 0 


C4i7 a a 
RED- BLU 
015 
ALARM 
SWITCH “§ it 
0431 Q430 
TR IR TRNALIS Nec tee tt a AMOUR ia A Sen et M9570 M9570 ae 
TO RUN . RED-GRN R483 qo Dp R484 5) 
SHOWN FROM SOLDER SIDE 2 SOLDER » ERS= 11402~0 6.8V ae \h 
COMPONENT SOURCE R484 hase 47K 
OVERLAY DEPS- 11400-A 10K 47K 
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TO BATTERY + 


K414 
LOW-VOL TAGE 
DROPOUT RELAY 


ED-BLU 
SS ee 


WIRE LINE CONTROL: 
TO LINE DRIVER PIN *6 


NON WIRE LINE CONTROL: 
TO F4 OR Fi-"PL" 
CONTROL MODULE PIN #22 


ALARM TONE 
OUTPUT HI 


PARTS LIST SHOWN ON BACK OF 
POWER SUPPLY/BATTERY CHARGER 
SCHEMATIC 


Battery Protection and Alarm (Option No. C29) 
Schematic Diagram & Circuit Board Detail 
Motorola No. PEPS-12268-A 

11/11/75-UP 
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> TO BLK 
RELAY LEAD 
Ra 34 RELAY 
1.6 DRIVER 
R435 19.3V cae 0.1V RELAY 
2.2K (| ae O.8V(| ae SWITCH 
13.5V\ Ty, R436 Q418 
14.3V| 2.2K wh M9568 
R437 = TO 
2.2K TB1001 (+) 
ON POWER SUPPLY 
R425 TO BATTERY+ 
«x i dete SES TONE OUTPUT K414 
= LOW-VOL TAGE 
7 DROPOUT RELAY 
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SOURCE spiey ia DEPS—11264-A ALARM TONE CONTROL MODULE PIN #22 


OUTPUT HI 


LOW- VOLTAGE 
ALARM: SWITCH 


PARTS LIST SHOWN ON BACK OF 
POWER SUPPLY/BATTERY CHARGER 
SCHEMATIC 


Battery Protection and Alarm (Option No. C29) 
Schematic Diagram & Circuit Board Detail 
Motorola No. PEPS-12268-A 
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COMPONENT SIDE BD- DEPS-19592-0 


SHOWN FROM SOLDER SIDE 


14 V REGULATOR BOARD 
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